Characterization of cyclic AMP-requiring yeast mutants altered in the regulatory subunit of protein kinase.
The CYR3 mutant of yeast, Saccharomyces cerevisiae, partially accumulated unbudded cells and required cAMP for the best growth at 35 degrees C. The CYR3 mutation was partially dominant over the wild type counterpart and suppressed by the bcy1 mutation which is responsible for the deficiency of the regulatory subunit of cAMP-dependent protein kinase. The molecular weights of cAMP-dependent protein kinase and its catalytic and regulatory subunits were 160,000, 30,000, and 50,000, respectively. No significant differences in the molecular weights of cAMP-dependent protein kinase and the subunits were found between the wild type and CYR3 mutant strains. However, the cAMP-dependent protein kinase activity of CYR3 cells showed significantly higher Ka values for activation by cAMP at 35 degrees C than those of wild type and a clear difference in the electrophoretic mobility of the regulatory subunit was found between the wild type and CYR3 enzymes. The CYR3 mutation was suppressed by the IAC mutation which caused the production of a significantly high level of cAMP. The results indicate that the CYR3 phenotype was produced by a structural mutation in the CYR3 gene coding for the regulatory subunit of cAMP-dependent protein kinase in yeast.